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A B S T R A C T
The Gulf of California Large Marine Ecosystem (GoC-LME) is a long and narrow semi-enclosed
body of water located entirely in Mexican territory, with a marine surface between 250,000 and
300,000 km2 surrounded by 5 coastal states and 35 coastal municipalities. The population
growth and economic development in the region are among the most dynamic in the country.
Since 2006 the GoC-LME has been the subject of a regional ecological planning program. The
approach followed in the planning process was a top-bottom one with a clear political will, a
strong public participation process supported by scientific and technical information. The
obtained results, methodologies, good practices and participatory processes were considered as a
guide for other planning processes in Mexico. In general terms, the governance level in the GoC-
LME is good at the federal scale but several challenges remain at state and county scales where
the market pressures are higher and the human and economic capacities lower.
1. Introduction
Large Marine Ecosystems (LMEs) are relatively large areas of ocean spaces (>200,000 km2), adjacent to the continents where
primary productivity is higher than in open oceans. LMEs produce 80% of the world´s marine fisheries catches but they suffer the
impact of pollution, habitat degradation, overfishing, biodiversity losses and climate change effects (Sherman et al., 2009; Duda,
2010; Sherman and Adams, 2010).
To improve the management of LME goods and services a particular ecosystem-based methodology has been proposed and
applied in 66 LMEs around the world (Sherman, 1994; Duda and Sherman, 2002; Sherman and Hempel, 2008). This approach - the
LME concept - provides a framework for understanding threats, status and trends in oceans, analyzing five fundamental dimensions
or modules: productivity, pollution and ecosystem health, fish and fisheries, socioeconomics and governance (Sherman et al., 2005;
IOC-UNESCO, 2011, NOAA-LME).
This paper focuses on the socioeconomics and governance of the Gulf of California Large Marine Ecosystem (GoC-LME). Some
companion papers in this volume describe in detail the remaining modules of GoC-LME and no additional general information will
be presented to avoid duplication.
In LMEs, governance addresses the fundamental goals, regulatory elements and the institutional processes and structures that
are the basis for planning and decision-making, through three mechanisms by which the processes of governance are expressed: the
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marketplace; the government; and the institutions and arrangements of civil society (Olsen et al., 2006). Since the early stages of
LMEs conception and development, regulatory, institutional and decision-making aspects have been considered as a managerial
element for coastal and marine ecosystems (Sherman, 1994), and actually, governance as well as socioeconomics are fundamental
modules of analyses for LMEs.
The Gulf of California Large Marine Ecosystem (also known as the Sea of Cortes) is located entirely in Mexican territory but is
influenced by the LME California Current. The GoC-LME is a long (1350 or 1714 km according with its natural or administrative
planning limits) and narrow (226 km average width) semi-enclosed LME, with a surface marine area between 250,000 and
300,000 km2 and maximum depths of 3000–3500 m, surrounded by the Baja California Peninsula and the Northwest section of
Mexico´s mainland (see Fig. 1). There are 898 islands, islets and cays of all sizes within the GoC-LME (Heileman, 2008), 97 of them
large enough to be represented at nautical chart scale (ISLA, A.C., 2016) and two of them the largest in Mexico: Tiburón and Ángel
de la Guarda islands (1200 and 931 km2 respectively).
The coastal states around the GoC-LME represent 21% of Mexico´s continental surface, the marine surface corresponds to 9.2%
of the national total and the coastline length 52%. According to Brusca (2010) and Wehncke et al. (2015), GoC-LME is one of the
most diverse and productive seas in the world, with an extraordinary environmental heterogeneity. The flora contains 30% of
endemic species, 11 strictly endemic species of birds; 4900 known invertebrate species; 911 marine fish species (10% endemic); 271
known reef fish species (19% endemic); and 36 marine mammal species, one of them “vaquita marina” a highly endemic cetacean
specie.
2. GoC-LME socioeconomic profile
Administratively the GoC-LME is surrounded by five coastal states: Baja California (BC), Baja California Sur (BCS), Sonora
(SON), Sinaloa (SIN) and Nayarit (NAY), and 35 coastal counties (municipalities) with limits connected to the Gulf of California; one
of them Ensenada in Baja California, the largest of the country (53,000 km2). In 2010 the total population in GoC-LME surrounding
states was 10.3 million inhabitants (9.1% of the national population) of which, 6.7 million (65% of the GoC-LME population) were
living in coastal municipalities surrounded by the GoC-LME. Excluding Nayarit State, most of the inhabitants live in urban cities
(population ≥15,000) with percentages ranging from 84.6% (in Baja California) to 59.2% (in Sinaloa). For the period 2000–2010,
the population growth rate in four states was above the national mean (1.4): Baja California (2.3), Baja California Sur (4.0), Sonora
(1.8) and Nayarit (1.6); only Sinaloa (0.9) presents a low value due to internal migration, possibly related with security issues or
work opportunities. Table 1 presents the historical evolution of the total population in the GoC-LME region.
Not only the total population, but also the geographic distribution of the population inside the coastal counties, the population
density and the cities’ location along the coastal area of the GoC-LME are important factors to prevent deterioration and preserve its
Fig. 1. Gulf of California Large Marine Ecosystem. In gray the surrounding coastal states and in light gray the coastal municipalities.
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environmental quality. Fortunately, the most populated coastal county in the region (Tijuana in Baja California), with a population of
1.5 million in 2010, and the two counties with highest population densities (Tijuana and Playas de Rosarito in Baja California) are
located in the Pacific basin not in the Gulf of California area.
Inside the Gulf of California region, the highest population growth rate percentage for the period 2000–2010 occurred in Los
Cabos, Baja California Sur (126%) and Bahía de Banderas, Nayarit (108%) both municipalities clearly oriented to tourism activities
with world class luxury beach resorts development. Four counties present population densities greater than 100 inhabitants/Km2,
three of them in Sinaloa: Mazatlán (175), Culiacan (138) and Ahome (105) and the other one in Nayarit: Bahía de Banderas (162).
The frequency distribution of the population density (inhabitants/Km2) in the remaining 31 coastal counties is: 0–30 (16 counties);
31–60 (10 counties); 61–90 (3 counties); and 91–100 (2 counties). The greatest number and most populated coastal cities along the
GoC-LME coastline were located in Sinaloa state (with a coastline length of 622 km).
In Mexico, coastal areas generally offer better living conditions and job opportunities than non-coastal areas (CIMARES, 2012);
the average human development index for the GoC-LME counties was 0.74 which is above the national mean of 0.64 (HDI, 2014)
and the percentage of people inside the poverty and extreme poverty levels in the five states of the GoC-LME is lower than the
national value (CONEVAl, 2014). The marginalization index developed by the National Council of Population, periodically is used to
assess nine indicators related to: illiteracy; supplying services such as energy, running water and sewage; housing conditions; size of
towns; and salaries. Based on the quantitative values obtained in each county a five level qualitative scale was created to define the
marginalization level: very low (best conditions), low, medium, high and very high (worst conditions). As Fig. 2 shows, all the 35
counties in the GoC-LME area were ranked within the three best levels (CONAPO, 2010).
The population dynamics in the GoC-LME region is highly dependent on economic development and its geographic location
(border with California and Arizona States in USA). The region is not only rich in terms of natural resources, it also holds one of the
Mexico´s fastest growing regional economies (Wehncke et al., 2015). For the last 10 years the Gross Domestic Product (GDP) of the
Table 1
Historical total population in Gulf of California-LME States and coastal counties.
1970 1980 1990 1995 2000 2005 2010
Total population in states
BC 870,421 1,177,886 1,660,855 2,112,140 2,487,367 2,844,469 3,155,070
BCS 128,019 215,139 317,764 375,494 424,041 512,170 637,026
SON 1,098,720 1,513,731 1,823,606 2,085,536 2,216,969 2,394,861 2,662,480
SIN 1,266,528 1,849,879 2,204,054 2,425,675 2,536,844 2,608,442 2,767,761
NAY 544,031 726,120 824,643 896,702 920,185 949,684 1,084,979
Total 3,907,719 5,482,755 6,830,922 7,895,547 8,585,406 9,309,626 10,307,316
Total population in coastal counties (Pacific and Gulf of California limits)
Total NA NA NA NA 6,856,592 7,500,957 8,332,966
Percentage of population in coastal counties 79.86 80.57 80.85
Total population in coastal counties (Gulf of California limits)
Total NA NA NA NA 5,582,352 6,016,965 6,682,615
Percentage of population in coastal counties 65.02 64.63 64.83
Fig. 2. Index of marginalization level for each coastal county around the area of GoC-LME. See Appendix 1 for the specific name and values of each county.
Source of data: CONAPO, 2010.
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GoC-LME region has been 9% of the national total. Primary activities (the most important sector by percentage) represent on
average 19% of the national GDP, this sector includes fishing, agriculture, livestock and forestry. The secondary (industry and
manufacture) and tertiary (commerce and services) activities represent 8% and 9% of the national GDP respectively.
Every coastal state in the GoC-LME region has a specific economic profile (see Fig. 3). Baja California (BC) is the most important
in terms of industrial facilities and commercial activities; Sonora (SON) shows an important commercial development as well as
primary activities (agriculture, fisheries, aquaculture, cattle production and forestry), the miner extraction is also an important
activity in the state; Sinaloa (SIN) is one of the largest agricultural producers in the country and in general the Gulf of California
states present high-technology crops and several agro-industries focused in the international exportation of its products. Finally,
Baja California Sur (BCS) and Nayarit (NAY), the less developed states have some of the most impressive tourist developments in the
country, located respectively in Los Cabos (BCS) and Riviera Nayarit (NAY) in the counties with the higher population growth rate.
Using information from the economic census (INEGI, 2014), for the GoC-LME region 65% of the total labor force works in
coastal counties (1.4 million of workers). Specifically fisheries and aquaculture employ 86,354 people, manufactures 603,342 and
commerce 643,705. According to CONAPO (2010), 36% of the labor force in the counties around the Gulf of California earn less than
2 minimum salaries (approximately 8.6 US dollars/day), the average for all coastal municipalities in the country is 50%. While these
data do not represent in general a fine economic situation, they reflect the better living conditions observed in the Gulf of California
region compared with the rest of the country.
Agriculture, fisheries (industrial, artisanal and sport fishing) and aquaculture represent a very important economic as well as
social activity in the GoC-LME, these activities generate employment, nutrition and food for many low-income families allowing
them to properly meet their basic needs. Fisheries in the GoC-LME account for the 70% of the national production in volume,
aquaculture 85% and agriculture production 20% in value. Port activities around the GoC-LME contribute to 23% of the national
cargo movement, and tourism contributes to 14% of the national occupancy.
Two additional sources of economic resources for the region are the payment for environmental services (a subsidy from the
federal government that pay to the people that preserve natural resources) and the taxes for the use of the coastal zone (in Mexico the
coastal zone is a national good, no one can be the owner, you can only have a temporal concession). Table 2 shows the historical
evolution of the income granted to each coastal state by tax collection associated with the use of the coastal zone, known as “Zona
Federal Marítimo Terrestre or ZOFEMAT” in Mexico. The information presented in Table 2 could be seen as a pressure indicator for
the coastal zone. To the extent that most tourist and residential centers develop in the coastal zone, payment for rights of use
increases.
However, some critical points of socio-economic development and their potential and measured impact on the ecosystem should
be mentioned. Nayarit, the small state in the GoC-LME has experienced an unusual touristic activities growth in the last decade; it
goes for 600,000 touristic arrivals in 2000–2.2 million in 2014. How can a municipality adequately handle its development plans if
the population doubles every 10 years? How can the needs of a growing population be met and at the same time prevent
deterioration of the environment?
The agro-system in Sinaloa poses several challenges in terms of water treatment and agriculture waste management to prevent
algae blooms and pollution in coastal waters. Seven coastal counties in the region with a population of 210,460 inhabitants do not
have wastewater treatment plants (CONAGUA, 2013). In Baja California Sur, 51,000 recreational and sport fishing permits were
granted in 2013, most of them in Los Cabos municipality (95% of the national amount). In the GoC-LME, 50% of the commercial
fishing species are in one of the following classifications overfished, deteriorated or at their sustainability limit. Pollution associated
with mining in some states (Sonora particularly) can have serious consequences on the marine ecosystem and there is no long-term
and large-scale monitoring program to measure heavy metals levels or impacts. Fig. 4 shows the natural vegetation changes during
Fig. 3. Economic activities in each of the GoC-LME states.
Data Source: Economic Census (INEGI, 2014).
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the period 1993–2011 that occurred in the GoC-LME coastal counties, as is evident in the graph most municipalities have suffered a
loss of natural vegetation cover mainly due to societal-related activities.
The equilibrium between the socioeconomic development and the environmental conservation is a crucial issue for the
maintenance of the health, biological diversity and ecosystem services in the GoC-LME. As a summary, it is important to say that the
population growth and adequate life conditions in the Gulf of California States are associated with the economic dynamics of the
region and their employment opportunities. Important industry, commerce and services facilities are located in Baja California and
Sonora. World class massive touristic development can be observed in Baja California Sur (Los Cabos) and Nayarit (Riviera Nayarit).
The most important agricultural region is located in Sinaloa. Fisheries (all kinds of) and aquaculture in the GoC-LME are the most
important in the country.
3. GoC-LME governance
To describe the GoC-LME governance status, it is important to note that GoC-LME is located entirely within the Mexican
territory and is surrounded by five states and thirty-five coastal counties (administrative scale). However, due to the territorial
extension of the GoC-LME, governance analyses have common elements with other LMEs shared by several countries. In the context
of the Mexican political/administrative system this involves the participation of three different governmental levels: Federal
(national), State, and Municipality or County level. Also as a distinctive landmark element of the process of governance in the Gulf of
California, there are indigenous groups which own land and island territory inside the GoC-LME.
Table 2
Revenue in millions of Mexican pesos for the use and exploitation of the coastal zone.
Year BC BCS SON SIN NAY
1995 2.78 1.88 1.83 0.97 0.97
1996 3.47 1.08 0.46 1.63 1.24
1997 2.82 1.17 1.63 2.13 1.53
1998 5.38 3.93 1.30 2.74 2.19
1999 6.72 4.16 2.77 3.45 3.41
2000 5.71 8.64 1.40 5.81 6.84
2001 12.50 15.13 7.38 5.94 8.13
2002 10.80 15.77 4.15 7.52 8.69
2003 11.92 16.61 5.13 7.27 7.22
2004 14.94 19.53 9.60 7.52 10.14
2005 14.89 27.60 15.07 7.92 9.58
2006 15.81 28.30 18.06 8.70 23.86
2007 17.64 50.81 21.42 12.45 25.88
2008 18.64 59.04 18.23 10.38 23.42
2009 20.55 60.01 6.64 9.86 32.44
2010 22.38 74.82 17.46 15.20 38.90
2011 20.19 23.38 14.08 9.53 22.23
2012 19.77 135.42 10.69 11.97 12.41
Fig. 4. Changes in natural vegetation cover during the period 1993–2011 in the coastal municipalities of the Gulf of California LME (see Appendix 1 for the specific
name of each county).
Source of data: SEMARNAT-DGPAIRS (Salomón Díaz, personal communication).
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The health, and in some cases the survival of coastal populations depends upon the health and well-being of the marine and
coastal ecosystems. The effective governance of marine and coastal ecosystems is therefore essential to progress towards sustainable
forms of development (Vandeweerd, 2006). The governance module concentrates on adaptive management, stakeholder
participation, and efforts to influence human behavior in support of ecosystem sustainability (Olsen et al., 2006).
Governance of LMEs requires consideration of a substantial amount of data as well as comprehension of a variety of relationships
within the natural environment and also the effects of human uses on that environment (Juda and Hennessey, 2001). By way of
definition, we view governance analyses to include the fundamental goals and the institutional processes and structures that are the
basis for planning and decision-making, including the values, policies, laws and institutions by which a set of relevant issues are
addressed (Olsen et al., 2006).
Following the governance framework proposed by Fanning et al. (2007) and Mahon et al. (2010), two important elements of
GoC-LME governance are: (a) a policy cycle which includes data and information, synthesis and provision of advice, decision-
making, implementation, and review and evaluation and, (b) the operationalization of the policy cycle at several scales and levels.
For GoC-LME governance, the policy cycle was at the implementation phase at national, state and county level; in the next
paragraphs we describe several components of the jurisdictional, administrative, legal, spatial and temporal scales of GoC-LME
governance.
Mexico has signed 134 international (bilateral and multilateral) treaties related to marine and environmental issues. Among
them the Convention of the Law of the Sea (1982), the Cartagena Convention (1983) and its protocols, the “Agenda 21″ (1992) and
the United Nations Framework Convention on Climate Change (1992).
At least 38 Federal laws (national level) apply to the marine and coastal environment in Mexico, most of them created from a
sectoral approach. In this group, it is important to mention: the Law of the Sea (LFM, 1986) in which the nation defines the
territorial sea and contiguous zone, internal waters and economic exclusive zone; the General Law of National Goods (LGBN, 2004/
2015) in which the territorial sea, internal waters beaches, federal maritime zone, bays and ports among others elements, are legally
defined as a national goods subject to common goods policies; the General Law of Ecological Equilibrium and Environmental
Protection (LGEEPA, 1988/2015); General Law of Sustainable Fisheries and Aquaculture (LGPAS, 2007/2014); Law of National
Waters (LAN, 1992/2013); Ocean Dumping Law (LVZMM, 2014); and the General Law of Climate Change (LGCC, 2012/2015).
However, no specific laws for the coastal zone exist and the country does not have any legal definition of the coastal zone.
Using as a framework the LGEEPA (1988/2015), two important policy instruments were developed by the Ministry of
Environment (SEMARNAT): the Environmental Policy for the Sustainable Development of Oceans and Coast (SEMARNAT, 2006),
and the National Strategy for Territorial Planning on Seas and Coasts (SEMARNAT, 2007). More information about the history,
conceptualization and methodological approaches of the mentioned instruments can be found in Rosete et al. (2006), Cordova et al.
(2009), Oseguera et al. (2010) and Azuz et al. (2011). Also as a part of the environmental policy instruments defined in the LGEEPA,
the Natural Protected Areas System and its Commission (CONABIO) play a fundamental role in the conservation of coastal and
marine resources.
In 2008 the former Mexican president created the Interministerial Commission for Seas and Coast (CIMARES), this coordination
body includes 10 Federal Ministries and was responsible for drafting the main policy instrument for conducting actions in Mexico´s
seas and coastal zone. In 2012, at the end of the presidential term (2006–2012), the Mexican Policy for Seas and Coast (PNMC,
2012) was published. Without any options for its implementation in the short-term, this public policy instrument had been left out of
the priorities of the new federal administration political agenda until very recently (2015) when the new administration actualized
the document.
Considering this legal and regulatory framework, the governance process in the GoC-LME is a rare and unique case. Due to the
amount of scientific information, academic capacities and NGOs’ presence in the GoC region as well as its worldwide recognized
environmental beauty and health, the planning process in the GoC-LME was started before the adoption of any national mandatory
instrument. The initial successful effort to establish a marine planning program for the GoC-LME was started in 2004 and ended in
2006 with the publication of the official decree of the Ecological and Marine Planning Program for the Gulf of California (POEMGC,
2006). The approach followed in this process was a top-bottom one with a clear political will, a strong public participation process
supported with good scientific and technical information. The obtained results, methodologies and participatory processes including
good practices were considered as a guide for other planning processes in Mexico after the adoption of the National Strategy for
Territorial Planning proposed by SEMARNAT in 2007.
The ecological spatial planning approach in which the POEMGC was developed, is aimed at regulating and encouraging
sustainable development with any given land or sea use and its associated productive activities, while protecting the environment
through the sustainable use of its natural resources. The strength of the spatial planning approach is supported by a thorough
analysis of trends in environmental degradation and the study of scenarios for decreasing harvesting potential of actual resources
(Díaz de León and Díaz-Mondragón, 2013).
After 10 years of having been decreed, the POEMGC (2006) has not yet been applied to complete a full policy cycle. The
promotion, adoption, instrumentation, monitoring and enhancement of the program at the sub-national level has been irregular,
subject to the political agendas of each state. However, with the POEMGC as a planning framework, small scale programs have been
decreed at several coastal counties and also in regions of the coastal zone shared by two or more municipalities (SEMARNAT, 2015).
At the coastal state level by law, the main planning instrument is the State Development Plan (SDP), this policy instrument
defines the main objectives, strategies, lines of action and special programs to be followed and funding required during each
governmental term (6 years) in each coastal state. Also by law, the POEMGC (2006) and any other federal planning program, needs
to be taken into account in every Gulf of California State´s SDP. Nevertheless, in current development plans there is no explicit
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reference to the POEMGC (2006). The five GoC-LME coastal states include in their SDP actions related to ecological territorial
planning, fisheries and aquaculture development plans and urban and territorial planning instruments. These facts show one of the
biggest problems of governance in the Gulf of California, the gap between planning and implementation capacities at the federal and
state level.
With a large insular territory and several natural protected areas established in the GoC-LME region (100,854 km2), including
biosphere reserves, marine parks, wildlife reserves and RAMSAR places (Heileman, 2008; Aguirre et al., 2010; Wehncke, et al.,
2015), competing for marine and terrestrial space and resources with fisheries (industrial, artisanal, recreational), aquaculture and
tourisms development, the GoC-LME still presents conflicts among these sectors. Also the pollution associated with land-based
activities such as agriculture and mining in Sinaloa and Sonora states respectively, industrial processes in Baja California and waste
and wastewater management in Baja California Sur and Nayarit represents a serious problem for the region.
Inside a trilateral international agreement the Commission for Environmental Cooperation among Mexico, United States and
Canada presents a recently georeferenced system with information about the emissions of contaminants (CEC-RETEC, 2016). For
the Gulf of California states the results are shown in Table 3 (information from 2013).
Law enforcement mechanisms are also important elements for the GoC-LME governance. The three main bodies for law
compliance and enforcement inside the GoC-LME are the Navy for marine areas, the National Fisheries Commission (CONAPESCA)
for fisheries and aquaculture resources, and the Federal Environmental Protection Agency (PROFEPA) for the beaches and
terrestrial parts of the coastal zones. The large physical extent of the GoC-LME as well the limited economic and human resources
make this governance element a critical issue (see Table 4).
Another important tool defined by the environmental law (LGEEPA) related to GoC-LME governance is the Environmental
Impact Assessment (EIA) for project development. Table 5 shows the historic evolution of proposed and authorized projects by EIA.
Table 3
Pollutant Release Inventory for Mexican Coastal States in GoC-LME.
State Total releases and transfers
2013 (Ton)
Total - on-site releases
2013 (Ton)
On-site air emissions
2013 (Ton)
On-site surface water
discharges 2013 (Ton)
On-site disposal or land
releases 2013 (Ton)
BC 7626.63 7503.98 7502.59 0.78 0.61
BCS 105.92 105.83 94.70 8.21 2.93
NAY 0.17 0.17 0.00 0.00 0.17
SIN 142.55 142.05 7.15 134.87 0.03
SON 363.11 84.37 61.49 22.30 0.58
Total 8,238.38 7,836.39 7,665.93 166.14 4.32
Table 4
Law Enforcement Actions in the GoC-LME (SEMARNAT, 2016).
LME-GC states Marine resources inspections
(2014)
Wildlife inspections (2014) Coastal zone inspections (2014) Irregular settlements detected
(2014)
BC 42 59 92 54
BCS 34 62 111 91
SON 19 50 77 57
SIN 8 26 83 54
NAY NA 55 91 57
GC Region 103 252 454 313
NATIONAL 212 1769 1302 859
Table 5
Projects proposed and authorized by EIA procedure.
Gulf of California Region National Level
Year Proposed Authorized Proposed Authorized
2005 74 54 444 329
2006 81 48 533 311
2007 69 40 473 287
2008 92 61 603 379
2009 87 59 727 485
2010 79 57 686 518
2011 57 52 624 526
2012 85 56 598 408
2013 94 54 809 445
2014 83 62 825 606
Total 801 543 6322 4294
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In average 54 projects were authorized by year during the period 2005–2014.
However in this case the statistical information should be considered carefully because the numbers do not clarify the magnitude,
extent or even the potential impacts of the project. By example, a single mining project could compromise a full watershed or a
touristic resort could degrade a complete coastal body of water.
4. Conclusions
Mexico has around 40 federal laws related to the coastal and seas regions but no one specially defined for the integrated
management of the coastal zone. Besides this important regulatory lag, the Gulf of California Large Marine Ecosystem has been the
focus since 2006 of a planning instrument constructed with the best scientific and technological basis and supported by a full
participatory process in the region.
The ecological and territorial planning processes and mechanisms are well developed and established in Mexico as well the
Natural Protected Areas structures and management. The Environmental Impact Assessment process is also an important tool used
in the GoC-LME region.
A strong collaborative effort is needed between the Federation, the Gulf of California States and the coastal Municipalities to
complete a policy cycle which includes data and information, synthesis and provision of advice, decision-making, implementation,
review and evaluation and, finally the operationalization of the policy cycle at several scales and levels.
With a strong academic infrastructure, NGO presence and public participation bodies in the region the GoC-LME is among the
more studied body of water in Mexico. The CIMARES as a main coordination institution for seas and coast issues in the country
needs to make more use of this powerful link and knowledge engine.
Law enforcement mechanisms and bodies are well defined but they need more human and economic resources to perform their
functions effectively.
Some critical and conflictive issues need to be solved in the medium term to assure the health of the GoC-LME including:
pollution control from land-based activities; aquaculture expansion and fisheries conflicts around natural protected areas; massive
touristic activities with the associated population growth; urban expansion; land-use change; and waste and wastewaters generation.
Finally we can say that the governance level consideration in the GoC-LME is one of the highest in the seas and coastal areas
around Mexico, but it needs to be considered as a priority element in future official development plans and in the political agenda of
the current administration to maintain the beauty and health of this complex and environmentally rich Large Marine Ecosystem.
Appendix 1. States and coastal counties in the LME-GC
Appendix 1. Code number used for the GoC-LME municipalities and the corresponding county and state name
State name and acronyms County name County number
Baja California (BC) Ensenada 1
Mexicali 2
Baja California Sur (BCS) Comondú 3
La Paz 4
Loreto 5
Los Cabos 6
Mulege 7
Nayarit (NAY) Bahía de Banderas 8
Compostela 9
San Blas 10
Santiago Ixcuintla 11
Tecuala 12
Sinaloa (SIN) Ahome 13
Angostura 14
Culiacán 15
Elota 16
Escuinapa 17
Guasave 18
Mazatlán 19
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Navolato 20
Rosario 21
San Ignacio 22
Sonora (SON) Bácum 23
Benito Juárez 24
Caborca 25
Cajeme 26
Empalme 27
Etchojoa 28
Guaymas 29
Hermosillo 30
Huatabampo 31
Pitiquito 32
Puerto Peñasco 33
San Ignacio Río Muerto 34
San Luis Río Colorado 35
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